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SUMMARY
In order to determine the loss of retinal sensitivity detect able by oculokinetic perimetry (OKP), we tested 27 eyes of 27 persons with glaucoma and 32 eyes of 32 patients with ocular hypertension with the OKP screener and with a central threshold test on the Humphrey analyser. The threshold at eight locations on the OKP chart between 12.5° and 15° from fixation was compared with the corre sponding Humphrey peri metric thresholds. Seventeen eyes from 17 patients with glaucoma failed the OKP screening test by not seeing the target at one or more locations. The mean light sensitivity threshold at points seen on OKP screening was -5.8 dB (SD 4.6 dB) from aged-matched normals (AMN), whereas points missed had a mean threshold -16.1 dB (SD 9.3 dB) from AMN.
The sensitivity and specificity with which OKP testing differentiated normal points from abnormal ones in Humphrey testing was 82.5% and 80% respectively, with a threshold criterion of -12 dB from AMN. Ten eyes from 10 patients with glaucomatous defects and all of the ocular hypertensive eyes gave normal responses on the OKP screening test. The glaucomatous eyes that passed were characterised by less severe defects on the Hum phrey than those who failed in terms of mean deviation (0.02<p<0.05) or corrected pattern standard deviation (0.01 <p<0.02). Four of the glaucomatous eyes to pass had a nasal step as the primary field defect. None of those to fail failed only on points within 10° of fixation. We sug gest further modification of the OKP screening chart to improve its efficiency.
Oculokinetic perimetry (O KP)i uses a wall-mounted screen or hand-held chart to screen for glaucomatous field loss. In the hand-held version (Fig. I) Initial results with an OKP prototype of the hand-held screener have been published } but, to our knowledge, no report has defined the degree of field defect necessary to produce a positive test. We therefore compared the sensi tivity of normal and abnormal response points on the OKP screener to threshold determinations at corresponding points in a group of glaucoma patients with reproducible defects on Humphrey threshold perimetry.
MATERIALS AND METHODS
Patients attending the Glaucoma Services of the Wilmer Ophthalmological Institute were recruited to the study. Two groups of patients were studied. The first were patients with reproducible defects consistent with glau coma with the 30/2 or 24/2 full threshold programme of the Humphrey visual field analyser, and optic discs com patible with glaucomatous excavation on biomicroscopy. Only one eye per patient was tested with the OKP screener and eyes were chosen if they displayed relative rather than absolute defects on previous testing with the Humphrey. The second group of patients were ocular hypertensives with normal Humphrey fields in both eyes on at least two occasions. This group had both eyes tested with the OKP screener. All eyes entered into the study had a best cor rected acuity of at least 6/12 (20/40).
All patients completed the Humphrey test used for the analysis and the OKP test on the same day before formal ophthalmological assessment. Humphrey fields were per formed in the usual manner for the programme in question and were followed by the OKP test.
All OKP tests were performed in the same office with diffuse overhead illumination from fluorescent units fitted with a diffuser. Reflected light from the OKP chart was
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For OKP tests, patients wore a trial frame with 25-mm aperture lenses, with a 21S dioptre add over distance cor rection (the OKP test distance is 40 em). Fellow eyes were occluded. After a brief explanation of the test and the inbuilt blind spot check, patients were asked to follow round the spiral of numbers (Fig. 1) . At each number they were to check that the central target dot could be seen iM their peripheral field. Patients were asked to spend at least 1 second on each number and to identify any at which the central target could not be seen. Only numbers inducing a 'miss' on two spirals were considered as true defects. A failed test was defined as one or more true defects.
In order to assess the retinal sensitivity at failed points on the OKP test, the positions of the central points on the Humphrey field were superimposed on the OKP inter pretation chart (see Fig. 2 ). Eight points between 12.5° and 15° from fixation were identified for analysis. Points 3, 11, 13 and 17 were considered to fall on or within 1 ° of individual Humphrey threshold points. The threshold equivalents of points 6, 8, 15 and 16 were taken as the mean of two adjacent points as identified in Fig. 2 . the entry criteria took the OKP test. All eyes with field loss had a score >3.8 on the pattern standard deviation (PSD) index and/or> 3.0 on the corrected pattern standard devia tion (CPSD) index resulting in a defect at a statistical level of at least p<5% (STATPAC 2 analysis). Seventeen (63%) failed the OKP test and 10 ( 37%) passed. Statis tical analysis of inter-and intragroup point thresholds was performed using Fisher's test followed by the Student's t test. Points missed at the eight positions analysed on the OKP test had a mean threshold -16.1 dB (SD 9.3 dB) from age-matched normals (AMN). Points seen were at a mean of -5.8 dB (SD 4.6 dB) from AMN (p<0.0001). The distribution of thresholds of the 136 points assessed is shown in Fig. 3 . The sensitivity/specificity relationship for the OKP screener when detecting a defect at various defect levels identified by the Humphrey is shown in Table  1 .
RESULTS

Twenty-seven patients with glaucoma whose eyes fulfilled
A comparison of Humphrey field mean deviation and CPSD between those who passed and failed the OKP test is shown in Table II . Those who passed had fields that were significantly better than those who failed on both measures of field survival. At a mean deviation (MD) level of <-3 and <-6 dB the sensitivity ofOKP was 67% and 78% respectively. At CPSD levels of >4, >5 and >6 the sensitivity of OKP was 66%, 77% and 92% respectively. Thirty-two patients with ocular hypertension took the OKP test, all of whom passed.
DISCUSSION
Undetected glaucoma accounts for approximately 50% of cases in population-based studies.4-6 In order to detect the maximum number of cases when screening, assessment of the visual field is desirable. The OKP screener provides a simple, rapid, inexpensive method of central field assess ment. Its effectiveness is dependent on its sensitivity and specificity and the prevalence of disease in the population in which it is to be used.
The sensitivity and specificity of the test in the com munity may not equal that calculated in a group of clinic patients who are experienced at field testing and who are being tested under controlled conditions. Test conditions that influence OKP screening include the form of near cor rection used (small-aperture reading glasses, bifocals with small near segments or varifocals are unsuitable), the background lighting (reduced illumination, reflections and focal irregularities may cause false positives) and poor adherence to the test protocol.
The separation criteria in Table I are calculated from analysis of eyes with glaucomatous field loss. The true specificity of the OKP screener has not been demonstrated to date.
In this study the OKP screener detected 63% (17/27) of eyes with glaucomatous field loss. However, the eye that was tested was often the less affected eye of a pair. Indeed, in 5 of the 10 eyes that passed OKP screening, there were no points -10 dB or more from AMN in areas tested by OKP.
The efficiency of OKP is further suggested by its sensi tivity at detecting eyes with defect levels defined by MD and CPSD. In our subjects, OKP identified 77% of eyes whose fields had any defective point >-10 dB from AMN values. Furthermore, the sensitivity for identifying eyes with CPSD >6 dB was 92%.
It is interesting to note that none of the 17 patients who failed the OKP test on a number> 17 (i.e. from 17 to 26) on the chart 'passed' all the preceding points. All points numbered > 17 are within 10° of fixation where isolated glaucomatous defects may be less common.
Damato and his co-workers attempted to use data from the results of OKP with a 100-number chart on 51 eyes with glaucomatous field loss to position the points on the screener in the most sensitive positions (Fig. 3) .7 Although these data indicate that points in the inferotem poral field on the chart should be positioned at 12S, the points in the inferotemporal field on the OKP chart used in this study are positioned at 10° from fixation. We therefore propose that points 18-26 on the existing chart be replaced by new points 18-22 as shown in Fig. 4 . This rectifies the error in the positioning of the infer otemporal points and includes two points (15 and 16) designed to detect nasal steps (4 out of the 10 glaucoma tous eyes to pass the OKP in our study had a prominent nasal step as the primary field defect).
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To assess the sensitivity and specificity of OKP as a screening tool for a community at risk of glaucoma, we must study a representative population where OKP can be tested against a gold standard such as Goldmann or Hum phrey perimetry. Before such a large-scale study is com menced, the optimum positioning of the target points should be reconsidered.
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